The structure of imipramine hydrochloride, C19H24N2.HCI, monoclinic with space group P21/e and a= 11.303 (3), b=29-227 (8), c= 14.282 (3) .,?k, ,8= 130.91 (1) °, Z=8, was determined by multi-solution direct methods and refined by full-matrix least-squares and conjugate gradient methods to an R of 0-057 for 2880 counter reflexions. The two molecules in the asymmetric unit have slightly different conformations of the se~,en-membered hetero-ring and one molecule appears to exhibit a small movement in the dimethylene bridge. Angles between benzene ring planes are 130.3 and 123-0 °. The dimethylaminopropyl side chains exhibit different conformation and the amine nitrogen atoms and chloride ions form a layered arrangement in the lattice.
Introduction
Imipramine (Fig. 1) has been in use clinically since 1957 as a widely prescribed drug for treatment of depression. There is evidence that this and similar tricyclic drugs, such as desipramine and amitriptyline, act by inhibiting the process of uptake of the brain's biogenic amines, noradrenaline and 5-hydroxytryptamine, into the presynaptic nerve ending (Shaskan & Snyder, 1970; Horn, Coyle & Snyder, 1971; Horn & Trace, 1974) , perhaps by effectively simulating the conformation of a biologically important region of the molecule and blocking the receptor site. The structure and possible conformation of a number of the tricyclic drugs are, therefore, under investigation by both X-ray diffraction and theoretical calculations (Horn, Kennard, Motherwell, Post & Rodgers, 1974) ; results for the rather atypical tricyclic drug, iprindole hydrochloride monohydrate have been reported (Rodgers, Kennard, Horn & Riva di Sanseverino) .
Experimental
Powdered imipramine hydrochloride was obtained through the courtesy of Geigy Pharmaceuticals and good single crystals, which were air stable, were grown from a chloroform/xylene mixture. Attempts to grow crystals from ethanol/ethyl acetate mixtures yielded material which was slightly moisture sensitive and often twinned. A preliminary X-ray study employing a single crystal of such material, sealed in a capillary tube, suggested that over a period of 4-5 days a spacegroup change occurred in the solid state (C2/c --~ P2/c or P21/c).
Precession and Weissenberg photographic studies of the chloroform/xylene crystallized compound showed it to be monoclinic, space group P21/c from systematic absences: OkO k odd; hOl ! odd. Cell parameters were obtained by least-squares refinement of 20 values of 27 general reflexions measured on a diffractometer. 
Crystal data

Structure solution and refinement
The structure was solved by application of a multisolution direct-methods procedure for use with centrosymmetric space groups (Sheldrick, 1974) . 3781EI values> 1.2 were employed, 12 of these with higher ]El being allowed phases of either 0 or 7~, thus yielding 4096 (2 lz) possible sign permutations. Each set was expanded to phase the complete list of E's, and the 'best' solutions were chosen by a small number of reliability criteria. The best E map revealed positions for 38 of the non-hydrogen atoms. A subsequent difference synthesis placed the remaining six atoms and, following four cycles of full-matrix least-squares refinement with individual isotropic thermal parameters, R was 0.143. At this stage a difference synthesis indicated that slight disorder was present in the region of C(5) and C(6) of molecule B although only two peaks could be resolved in the electron density map when C(5)B and C(6)B were excluded. No suitable disordered model could be chosen to describe the effect and refinement was, therefore, continued normally. However, the nature of the disorder in this region resulted in unreliable bond lengths and angles involving the two 
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1-387 (8) A 1-403 (6) A C(1)--C (14) 1-397 (4) 1-392 (6) C(2)--C (3) 1.365 (9) 1.369 (9) C(3)--C(4) 1.367 (5) 1-347 (9) C(4)--C(13) 1.391 (8) 1.377 (8) C(13)-C(14)
1.418 (7) 1.407 (7) C(5)--C(13) 1.503 (4) 1.474 (9) C(5)--C (6) 1"508 (7) 1-408 (8) C(6)--C(12) 1.508 (9) 1.521 (7) C(12)-C (7) 1.387 (6) 1-386 (5) C(7)--C (8) 1.361 (9) 1.382 (7) C(8)--C(9) 1.376 (6) 1-381 (8)
Discussion
The asymmetric unit consists of two imipramine hydrochloride molecules A and B. A general view of each of these molecules together with the atom numbering scheme is shown in Fig. 2 . Table 3 lists bond lengths and angles involving the non-hydrogen atoms. The tricyclic ring system of each molecule is similar in appearance, but several differences exist. Comparison between the C(5) and C(6) regions in the two molecules is not strictly valid because of the disorder in molecule B. However, the benzenoid parts of each molecule are, as expected, very close to being planar (Table 4 ) and the angles between these planes are 130.3 and 123.0 ° for A and B, respectively. The amount of 'twist' in the ring system is reflected in the angles between each benzene ring and the plane N(1)... C(5)... C(6); for ,4 these values are 17.9 and 115.8°; for B, 2.3 and 125.1 °. Table 5 lists the torsion angles in the seven-membered rings. The greatest differences are about N(1)-C(14) and in the dimethylene bridge, the other regions of the ring having closely similar values. The atoms N(1) are pyramidally bonded, lying 0.192 and 0.289 A, from the C(11)...C (14)..-C(15) plane, on the same side as C(6), in d and B, respectively. The conformational dif-ferences are reflected in the bond angles at N(1) ( (Abraham, Kricka & Ledwith, 1974) has shown that rapid flipping of the dimethylene bridge does occur and it is possible, therefore, in the solid state that C(5)B and C(6)B are attempting to attain a 'flip' equilibrium position from which the molecule B is being forced by packing constraints. This effect could manifest itself in the observed disorder and offer one possible explanation of the variation in ring parameters. It can be demonstrated from models that the remainder of the molecule can tolerate small movements in the -CH2-CH2-moiety without appreciable disturbance of the other atomic positions.
The dimethylamino side chain exhibits a different conformation in each molecule ( Table 5 ). The values of q correspond closely to gauche orientation at N(1)-C(15), but in opposite sense in each molecule, i.e. z~a=137-2, q~=58.8 °. For B this value yields well balanced intramolecular hydrogen-hydrogen approaches between the side chain and benzenoid ring i.e. H (51) H (4) .. -0.002/~ 0.019 ,~ C(2) 0.004 -0.019 C(3) -0.001 0.002 C(4) -0-003 0.014 C(5)* 0.024 -0.087 C(6)* 0.446 -0.040 C(13) 0.005 -0.013 C(I 4) -0.003 -0.004 N(1)* 0.012 -0.028
A -
B-
2-620x+ 24"501y+ 7"479z=-2"992 7"612x-8-548y+ 13"626z= -8"883 A B C(5)* -1"408 A -1"043 A. C(6)* -0"063 0"112 C(7)
-0"009 0"005 C(8) 0"007 -0"022 C(9) 0.000 0.016 C(10) -0-005 0-008 C(ll) 0"004 -0.025 C(12) 0"004 0.018 N(1)* 0"063 -0"062 * These atoms not included in the mean-plane calculation. The conformation of the chain at r2 and 7:3 is trans for molecule A, but B exhibits gauche orientation at r3. The values, r4 and r4,, of torsion angles about C(17)-N(2) are each to chemically equivalent methyl groups at C(18) and C(19), respectively, and can, therefore, be considered internally equivalent (i.e. both molecules trans or both gauche). The amino nitrogen atoms of each molecule are hydrogen-bonded to the chloride ions in a direction which is very nearly parallel to e. The distances N(2)...CI are 3.035 and 3.047 A for A and B, respectively, and both are shorter by ca 0.08 A than that found in iprindole hydrochloride (Rodgers, Kennard, Horn & Riva di Sanseverino, 1974) . In the present compound, the position of C1A is compatible with tetrahedral bonding geometry about N(2)A (Table 6) , but the corresponding arrangement in molecule B is a somewhat distorted tetrahedron. The N-H...CI angle is 170.8 ° in A and 158.7 ° in B. Some other parameters which may be of pharmacological significance (Horn, 1974) are the distances from N(2) to the geometric centres of the benzene rings; these values give a coarse measure of the amino group position in relation to the tricyclic nucleus. For A distances are 6-249 and 7.218 A and for B they are 6.537 and 6.076 .A,; in each case the first value is to the C(1)-C(4), C(13), C(14) ring. A more systematic study of these and related geometrical factors will be presented later (Horn, Post & Kennard, 1975) . The strong conformational dependence of drug activity, as found in many neuroleptic compounds (Post, Kennard & Horn, 1974a : Post, Kennard, Horn & Sheldrick, 1974 has required consideration of the possible conformations of the molecule in a noncrystalline state and a potential energy approach toward this problem is being undertaken. The method employed is a direct summation of individual neutral atom-atom interactions, with the potential energy criteria of Giglio (1969) , as programmed by W.D.S. Motherwell. Preliminary results of this study (Post, Kennard & Horn, 1974b) indicate the possible existence, in solution, of conformations other than those found in the crystal, and a more detailed account will be reported later when the structures of related compounds are completed.
A packing diagram for imipramine hydrochloride is shown in Fig. 3 . It is apparent (see also Table 1 ) that C1 and N(2) atoms lie very nearly in a plane perpendicular to b so that, for these atom types alone, a pseudo-mirror plane exists at y=-~-. In these layers of ionic interaction the environments for A and B are very similar, with three Cl...N(2) distances between 4.2-4.8 A and one C1... C1 distance of ca 4.9 A. The propyl chain and tricyclic moiety of the structure lie back from the C1... N(2) region and are not involved in any unusually close intermolecular contacts.
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Introduction
As part of a general study of the influence of transition metal cations on the conformation of amino acids and peptides we have determined the crystal structure of the copper(II) chelate of L-leucyl-L-tyrosine (CULT). Previously it has been reported that an interaction occurs between the Cu z+ ion and the activated aromatic ring of the tyrosine residue in the copper(II) chelates of both glycyl-L-leucycl-L-tyrosine (Franks & Van der Helm, 1971 ) and L-tyrosine (Van der Helm & Tatsch, 1972) . It was, therefore, of interest to ascertain the position of the tyrosine side chain of CULT with respect to the Cu z+ ion. It was determined that although the conformations of the side chains were approximately the same for all three structures, a close contact was not observed in CULT. This interaction takes on added significance when one considers these molecules as possible model compounds for the active site in copper containing oxidases. Because activated * Supported by N. I. H. Development Award K4-GM-42, 572.
aromatic rings are often substrates for these enzymes one might suggest that bonding at the active site, with subsequent electron transfer, takes place through the n-electrons of the aromatic ring.
The purpose of this communication is to present the description of the structure of CULT and to compare this structure to those in which an interaction has been observed.
Experimental
The compound CULT was prepared by Ieacting Lleucyl-L-tyrosine, copper sulfate and barium hydroxide in molar proportions of 1:1:1. The precipitate of barium sulfate was removed by centrifugation. The resulting solution was approximately 0.05 M in concentration of complex. The solution was then diluted with an equal volume of ethanol and after a few hours deep-blue needles crystallized from solution. These crystals were redissolved in water and a few drops of ethanol were added each day for several days. After three days deep-blue plates crystallized from the solution. The plate face is the (100) plane while the crystals are elongated along the c axis. During collection of
